Human conjunctival epithelial cells lack lipopolysaccharide responsiveness due to deficient expression of MD2 but respond after interferon-gamma priming or soluble MD2 supplementation.
Inflammatory responses to Gram-positive and Gram-negative bacterial cell wall components are initiated by Toll-like receptor 2 (TLR2) and TLR4, respectively. Therefore, the existence of functionally active TLR2 and TLR4 in human conjunctival epithelial cells (HCEC) are critical for the effective host defense against bacterial infections in the eye. We examined the ability of HCEC to respond to TLR4 ligand, lipopolysaccharide (LPS), or TLR2 ligands, lipoteichoic acid (LTA) and peptidoglycan (PGN) using the Chang conjunctival epithelial cell line and the primary conjunctival epithelial cell line (IOBA-NHC) as in vitro models. Incubation of Chang cells with LPS (1 to 1,000 ng/ml) failed to stimulate IL-6 production where as stimulation with LTA or PGN resulted in marked increases in IL-6 production. Semi-quantitative RT-PCR and immunofluorescence analyses showed that Chang cells express TLR2 and TLR4 mRNA and proteins. However, these cells expressed little or no mRNA encoding MD2, an accessory molecule required for TLR4 signaling. Incubation of Chang epithelial cells with interferon-gamma (IFNgamma), but not TNF-alpha, stimulated MD2 mRNA expression and restored LPS responsiveness. In addition, when Chang cell cultures were supplemented with soluble MD2, LPS was able to stimulate IL-6 production. The lack of LPS response, deficient expression of MD2, and induction of MD2 expression and LPS response after IFNgamma priming, were also evident in IOBA-NHC cells. These results demonstrate that HCEC lack LPS responsiveness due to deficient expression of MD2 and that the response can be restored by IFN-gamma priming or MD2 supplementation.